The prevalence and prognostic value of overt disseminated intravascular coagulation (DIC) in patients with septic shock presenting to emergency departments (EDs) is poorly understood, particularly following the release of a new definition of septic shock. The purpose of this study was to investigate the prevalence and prognostic value of DIC in septic shock. Methods: We performed retrospective review of 391 consecutive patients with septic shock admitting to the ED of tertiary care, university-affiliated hospital during a 16-month. Septic shock was defined as fluid-unresponsive hypotension requiring vasopressor to maintain a mean arterial pressure of 65 mmHg or greater, and serum lactate level ≥ 2 mmol/L. Overt DIC was defined as an International Society on Thrombosis and Hemostasis (ISTH) score ≥ 5 points. The primary endpoint was 28-day mortality. Results: Of 391 patients with septic shock, 290 were included in the present study. The mean age was 65.6 years, the 28-day mortality rate was 26.9%, and the prevalence of overt DIC was 17.6% (n = 51) according to the ISTH score. The median DIC score was higher in non-survivors than in survivors (5.0 vs. 2.0, p = 0.001). Significant higher risk of mortality was observed in overt DIC patients compared to those without (28.2% vs. 13.7%, p = 0.005). Multivariable logistic regression analysis identified DIC to be independently associated with 28-day mortality (odds ratio, 2.689 [95% confidence interval, 1.390-5.201]). Conclusions: Using the ISTH criteria of DIC, overt DIC in septic shock was found to be common among patients admitting to the ED and to be associated with higher mortality when it is accompanied with septic shock. Efforts are required to identify presence of overt DIC during the initial treatment of septic shock in patients presenting the the ED.
Introduction
Sepsis and septic shock are grave consequences of infection. Despite the significant improvement in intensive management, sepsis still has shown high morbidity and mortality. 
Materials and Methods

1) Study design
The present retrospective cohort study was conducted in the academic ED of a tertiary care, university-affiliated hospital in Seoul, Korea that cares for approximately 110,000 patients per year. Intensive care physicians are available 24 h a day, 7 days a week, for patients who require treatment for sepsis. Because of the retrospective nature of the study, our institutional review board approved the review of patient data before its commencement and waived the requirement for informed consent.
2) Data collection and patient management
The electronic medical records of all consecutive adult (age, > 18 years) patients with septic shock admitted to the ED of our hospital between November 2014 and March 2016 were examined. Sepsis was defined as life-threatening organ dysfunction caused by a dysregulated host response to infection. [5] Organ dysfunction was defined as an acute change in the total SOFA score by ≥ 2 points due to infection. [5, 10] Septic shock was defined as a clinical evidence of sepsis with persistent hypotension requiring vasopressor to maintain a mean arterial pressure of ≥ 65 mmHg and serum lactate level > 2 mmol/L (> 18 mg/dL) despite adequate volume resuscitation. [5] The exclusion criteria utilized were as follows: known coagulation disorder, use of anticoagulation medications, do-not-resuscitate order, absence of outcome data, and lack of blood coagulation testing while in ED. Patients with recognized septic shock after 6 h since ED admission were also excluded.
The primary outcome of the present study was 28-day mortality.
Clinical and demographic characteristics of all patients, including age, sex, comorbidities, initial vital signs, laboratory findings, site of infection, and clinical outcomes, were retrieved from electronic hospital records. We used initial laboratory findings, including coagulation testing, from ED. Platelet count, prothrombin time, fibrinogen, and fibrinogen degradation products (FDP) were used to calculate ISTH scores (Table 1) . No increase, moderate were at the discretion of the attending intensive care physician. 
3) Statistical analysis
Results
During the study period, 391 septic shock patients meeting the new definition of septic shock presented to our ED. Of these, we excluded 56 patients with previously known coagulopathy, 9 with do-not-resuscitate orders, 21 whose initial DIC blood tests were not obtained, 11 currently receiving anticoagulation medications, and 4 in whom 28-day mortality data were unavailable. Accordingly, a number of finally included patients with septic shock was 290 (Fig. 1) . The mean age of the patients included in the study was 65.6 ± 12.7 years, 60.3% of which were male. Of the 290 patients, 78 (26.9%) did not survive to day 28 after admission to the ED. Base- line characteristics and vital signs of patients with septic shock, according to the presence of DIC, are summarized in Table 2 . No significant differences in age or sex were observed according to 28-day survival (Table 3) . Further, no significant differences in the presence of comorbidities or infection site were observed between the two groups. No initial vital signs, except body temperature, differed significantly between the two groups.
Demographic characteristics, initial vital signs, and infection site are presented in Table 3 , according to survival at day 28. The overall prevalence of DIC according to ISTH criteria was 17.6%. The prevalence of DIC was higher in patients who did not survive to day 28 compared to those who did (28.2% vs. 13.7%, p = 0.005).
A significant difference in median ISTH score was observed between the 28 day survival and non-survival groups (2.0 vs. 5.0, p = 0.001; Table 3 ).
Cardiac disease, chronic kidney disease, chronic obstructive lung disease, urinary tract infection, body temperature, DIC frequency, and DIC score were identified to be significantly associated with 28-day mortality using univariate analysis. Stepwise logistic regression analysis Table 4 ).
The ORs of prothrombin time and fibrinogen were 1.033 and 0.772, respectively (p = 0.054 and p = 0.003, respectively). Platelet count and fibrin-related markers were not significantly associated with higher risk of death (Table   5 ). Increasing ISTH scores was found to be an association with higher risk of death (Fig. 2) .
Discussion
The prevalence of overt DIC by ISTH criteria, was Values are expressed as mean ± SD, median and interquartile range, or n (%). CKD: chronic kidney disease; COPD: chronic obstructive pulmonary disease; CNS: central nervous system; DIC: disseminated intravascular coagulation.
common among patients attending ED with septic shock diagnosed by new definition (17.6%). Higher DIC scores were observed in the non-survival group than in survival group at 28 days after ED admission. Furthermore, the presence of DIC in septic shock patients has shown independent association with 28-day mortality.
A new septic shock definition was recently published.
Compared with the previous septic shock definition, the new clinical criteria includes a vasopressor requirement and serum lactate > 2 mmol/L despite volume administration to maintain a mean arterial pressure ≥ 65 mmHg. [12] In that report, risk-adjusted hospital mortality for this group was significantly higher than fluid resistant hypo- The prevalence of DIC in severe sepsis and septic shock were reported as 18.1% and 27.5%, respectively, in a previous study by Gando et al. [11] The apparent difference in the prevalence of DIC observed in the present study may be attributable to Gando et al. [11] performing DIC blood tests on days 1 and 4, whereas DIC-related blood sample were drawn on the first day of ED admission in the present study. Although our results indicate a lower prevalence of DIC, the actual prevalence of DIC may be higher if serial evaluations for DIC had been performed. A previous ED-based study reported that overt DIC according to ISTH criteria was found in 13.4% of patients with sepsis; but, the prevalence overt DIC in septic shock may have been underestimated in this study because all patients of sepsis, severe sepsis, and septic shock patients were included in that study. [6] The ISTH DIC score is commonly used in clinical setting and associated with adverse outcomes in sepsis patients. [16] [17] [18] [19] [20] The result of our study also demonstrate the prognostic value of DIC to identify high risk patients in septic shock. The frequency of patients who had developed DIC in the 28-day mortality group was higher than that of survival group. Further, DIC has shown independent association with 28-day mortality in multivari- which is higher than in the present study (0.629). This difference may be attributable to differences in the study population and the lower mortality despite we only included septic shock patients in our study. [6] The major limitation of the present study was the single center retrospective study design that reduced the broader generalization of our results. Furthermore, we did not adjust for disease severity during logistic regression analysis and were, therefore, unable to accurately evaluate DIC unable to accurately assume that DIC can predict 28-day mortality. Moreover, differences in individual treatment may have affected the outcomes observed in the present study as the treatment for septic shock was not protocolized, although the management of septic shock was followed by the surviving sepsis campaign. However, the overall 28-day mortality was 26.9%, which was lower than the > 40% mortality previously reported when utilizing the previous consensus definition of septic shock. [5] Accordingly, inconsistent treatment did not have a significant effect on patient outcomes. In addition, the proportion of immunosuppressed patient is quite high, so it might be difficult to generalize our result. Lastly, we are unable to exclude the possibility of underestimating the true prevalence of DIC as we used initial DIC laboratory results only. Serial evaluations of the DIC score may increase the accurate evaluation of DIC prevalence and prognostic value observed in our study.
In conclusion, the prevalence of DIC in patients meeting the new definition of septic shock was 17.6%, according to the overt DIC criteria of ISTH. DIC independently associated with 28-day mortality and may have utility in identifying patients at a high risk of death due to septic shock. Efforts are required to identify presence of overt DIC during the early treatment of septic shock in patients attending ED.
